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C&4) TUBE ROLLDfO OUT APPARATUS 
(571 Abstract: 

FIELD: v/dl exptottaHon. SUBSTANCE: apparatus has ux lateral surface of Its housing mcUned flat 
portions. suppoKtXng wtlli use of asdes roOlng out member s , mountBcl on supporting plates. The flat 
portions are In the form of cylindrical counftcxborcs, whose axb coincide with axis of the colling 
out mendxra. The oounteibore has grooves, opened at Us one side. The supporting plate ore arranged 
In the 900VCS and rigidly oonneoted with the axles of the rolling out members. Each above 
mcntlonod ffwn has at Its end portion an additional groove. Each supporting plate la prcMdcd by 
a protniaion, placed in the addiUonal groove. The housing with the supporting plates b embraced 
by anuL EFFECT: enhanced reliability of the apparatus at operation due to such strttcture of It 2 d. 7 dwg 
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(54) VCITOftCTBO JUIH PA3BAJIU|0BKM TPyB 

(57) Ahstr^db 

M3o6peTemie cqx;^Ba3aa«Kao ^jui paasajibi^iaai DcpupuBaTcndl bs i^io^hjilbiiIX xpyti, yergHaHn H Ba gtiMir 
D ocBajDfBax. Ha 6oKODOft noBqocBocTK KOpnyca obanraaesu HauioBaue nnoocBc yaacrsB. Ba K<rropf>uc c 
rsauomfjo oocfl aa ooopoux nnacTHBax ycreHOBJicHU vajaayvmjfa maeami (83). IlreocxBe yvacrsa 

BfaUmflBCHbl B B^nC IIBna^QmOCKBX f^OBOK (U). OCH U OOBimnaJOT C QCfDIB B3. Ha U BbOianHCBbl 

orKpioTMe c o^nsoro Kooqat nasu (11). Onopaue nnacnmu pacnonoKcabt b n ■ xtcmo cen3aBi>i c ocnuH B3. 
Ha oTKpbirau kobo/: Kaa^moro n BhanuiDcti /^anorniirreniiiibifl fl. Kax^an onopHaR imacTHBa caatixcHa 
Dbccrynou. p^^ t**' ■ i i f i "»" ^m b ppxMOiBsmtshaou fl. Kopoyc c oaop'Obauts iviecTsiaana oxBaTbiBacr raftKa. 
T«i«HOOBOsyiiaoGTbiqiK3iiaKOBo6eciie^iHBacTi»BfaaiicBn^ 1 3. n. ^nu. 7 hti. 
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Description {OmcaHMc M3o6peTeGaui|: 

lbo6pcTcaKc OTHOCBTCH E 6ypeasm n KamrranbHOMy pcMoary onBaoaLBa b np<qppac3aMHcao, d ^lacrrBOCTH. 
fffw paTnamjynwBaHMW ycrpoftcTo ta npo^iDibBux TpytS npu bx ycrauoBse b cKsaanue. 

HurfSonee finmssDi k B3o6prreBmo no Texia««xx:oft cytnpocm tuaiftciv M ycrpoftcToa jyin pmiwnHfpnffii 
npo^ojiuiux Tpyti opH ncpcKpbmai bmm 3oa ocnosBcRBfl 8 cxaajDiBe. cpnepmaiqcc nonuA 
ly iUHampav M cgJift Kopnyc Ha aapyxaoA Doacpxaocm Koroporo abaxutneBbi uaxJiomihK, othocsttcjumq 
opq^anbBoft ocm Kopnyca iuiocau£ yvacrncB, h ycraHoancHHwc na Docnq^jBiix c ooMooqbu occft Ha ooopuLAX 
nnaKTBBax Bamjyiooafie aneuarrbi. 

HcnocnmoM smro ycipoftcrea smnsKTcn bcbiwcsbocti* cro pe&rrbi aooa HqiocraTo^raoA (HBOxofi) 
n^Muuucm Kopoyca, MwiniionbBati TOJniQSBa ciuuui Koropono 0 pcayjuyrare budiojibehbsi KaKJiosHboc k cro 
npcmojifaaoft ocH nnocxBX y^aucTKOB nc y^oencTBopfKT ycnooaio npo*toocTH upa KpyoesiiH. 

Uenb Kio<SpcrcMiR noBbnneKHe Baflfimaocm ycrpoOcm aa crct yBcn0«<eaKii iqionMcicTH cro Kopnyca. 

8to itJ C i w^ iw Tcu. VTD B ofiHfMiiarMOM ycipoAcTue a™ jwaeamigpiinr Tpytf. oonqixttixipft nojibift 
iQonmQHVCsaft sopc^c sa. unpymBoA wBonepxaoenm Kor op oro oboxtfiBBBM HasnoBBMc arraoarsxmaa 
apofffintaoA ocx supnyca nnocsse y«ncm. k ycTttaoeneBObie sa oocn^j^n c nouoaqbo ooefl m ooopBux 
mneimuM c sanuiyEiiiqK aneMCBTfar. corjiacsn KK>6pcTeHiiD naximaBtae ujuxjubb y wj ci aji ea ai^iyzBoA 
DODqnBocni Kopnyca t Mumiumi ji b n^c nfonmfi^imoaMX qcxobok. och Boropfaix ooeaaj^axrr c ocruh 
wmnyvajftx ancMCBrroa, a Ka iicKOGKax BbmonBcobi OTSpuTbEC c <vpiaro nmasfi k aKcx^enrpsraio ofcxii^cHHbic 
K BEwy nasu, nps stow onopHuc nnacnaau pacnonoscsu b naoax k skoctko coRsaau c ocmm 

BVUUyBOJfXX 3JICUCBTY1B. 

Dpyrmi tfimmacu oimchiwanjoro ycrpoftCTBa rbwhctcw to. hto aa orrepurou sooqc Kaaworo na3a 
BMno na o B pjaaammrtm^uA nas. a nuKAan anopaaH nnecniBa csa6scHa Bucrynou. pacmnoxcBUbat b 
Ppaonawtem^Bou nasy, cps arou ycrpcAcTeo cBafiKCBo roABott, oxsaTbiBajDizQdl Kopnyc c onopuuuii 



VKasaHHuc orrmraui o6oczK«iBBaKrr oo3MomnocTt> yDcjmucmiH TonmjmM ctchkh KOpnyca b Hasi6oncc 
oaacBoic nonEpc^mou octojhh cro, 6narqnap«i <Kwy DOBbnnacrcn npcnBOCTb Kopnyca cnmoBaTcjibao, 
B^exBocTt> pa6oTbi ycrrpoflcTBa 6c3 BC3w«acHnn cfx> nouBsambHoro Hapyamoro ^auerpa nnn abhroto 

TUiiopa3U£paL 

Ha ^HP. 1 DoicasaBo ycrpoAcToo. ycraBomcHDoe b npo^mibnoft paaoamJipSbiBacMott Tpy<Sc. o6ii9cfl BBg^ ea 
^KT. 2 oeixcmte A-A Ha ^sr. 1; Ba ^er. 3 ^par^tfar aopx^t^a ycrpoftcTB a c gmcTpyKTHpmrfMK ajicuorraim 
ycrasoom oajojxyvsaifoc. ancvesroe; aa ^bt. 4 B^n °o CTpcnse B sa <^Hr. 3; oa ^ar. 5 oraeane B-B Ba 
(MP. 1: aa ^BT. 6 oeiKSBc r-T aa 1* ^ ^"^^ ^ oenesBC H^H Ba for. 3. 

ycTpoAcToo AJUE paaBanbqpaoi TpytS (^er. 1) ocncpsHT iQunmnpH«iocutt nonutt Kopnyc I c msnpanuibiM 
saBanou 2 b pcw5wMw 3 a 4 a'i^ coqptHCBHH oooTsercTBeflHO c kobobbok 6ypBT[bafaOC Tpy6 S n 
cxBasMBBbaf o6opynoBaRixeM 6. Ha uapyxaoA aoocpXBocTB sopoyca 1 oo;^ yrnau k ero npoAoixuioft oc« 
Bbuiojmetcbi nnooLBC yuacm 7 b aapfi vgfmssBfjpsa^uaaoc. uqckobok 8. Ha Korropfoix BbamnEcaobi oxKpbtTbic c 
QsnHoro Kcaufi. xiasbi 9. aiccacarpKciuo cucaj/canbtc oTnocirrcjibHO B,eKOO0K b cropony OTKpbrroro Kotiua ancx 
• naaoB, c yrnydncBwiuH 10 o hx npoTBsonoTioaHbix oTKpbtTtoO* KanupA^ cTcsicax. B nsaoK 9 p9aucxmaa>t 
oaopBUc nnacTBHU 11 c irfntapwraMW 12 no nx nepei^cpBH (^ar. 1). wtaf^jainfmai b yrnytSmcaufi 10 ixaaoB 9 
(far. a B 4). 

Ha i»»cpixBocni onopebix imacTBH 11 (far. D. KoeraRrBpyanqptt c KopiqrooM, KsroroBncBijt eborrynbi 13. 
^M■^^M■■^P>. B ;(oiionBHrrei]faBbic mou 14 (fv. 3 n 4), BbUionueuHbie na VTKpurtJX y^zacTKax naaoo 9. Ha 
HapyxBoft mBcpXHOcrrH KOpnyca B M UQ i iuma pc3b6a 15, aa noropyio BOBomeBa. raflxa 16, oxBarUBasnqafl 
ooopHbic nnacTBHbi 11 H o6ocnc^iHB3i»inaiK ooococtbq c mxxjo3hipLK3Jua 12. BbcerynatuH 13. ymy6jicHH«MH 10 
B KOpayocHAonanaHTcmiHWWw nasaMB 14 ^axcaB toD nnacmH U or DpoBopora a Buna)\cBsui b3 iia3oa9. 

Ka BBeniBBX or Kopiiyca nosepzaocTRX ooopmicx macTHa 11 scctko k c vEOjprrpmnhtu cuanfBBieu k bz 
oqncaeft ncpa^qnoi (rpasBi^) oaxpenneBU oca 17 (far. 1 a 2|, aa Koropfaix c maaajfaa fanxpynimero 
KonuQi 18 ycraaoaneafai Banmynnne ancMCHTU 19. ripx stom och 17 BMrndtynnfoi ancKCBTOB saKpamaorf 
aa «T«y"»-" nnacnaax 11 tbx. «rro ax reo M c ivBi P CiLB e oca cbmuetpob ooBm^aarr c rooMCTpa<iecKBUB 
ooDiB cavuerpn vjauajipB^eBaxx ^cxobok 8 (cul occsyvi jxbhkd O-O aa far. 3-4|. 

dscujCiZTpisqRoc cueoiieuue txasoD 9 orBocxrrcnijao imon^a;^ i^obok 8. a toejec EKJuivuauy uaKcsuanufo 
BQaMoaHoro yrnydncmtH mcKoaoa b crrcHKy Kopxryca onpcRcri^aorr pacucima^ nyrcM aoBxpcruoro 
TBiiapo3uq>a ycrpoAcrsa c yKcrou o6ocactiaaBfl BeodxpnKuoro aanaca npo«mocTH sopnyca npH pa6orrc 
y cT p o fl cTBa D ycnoaaflx Kpy^cHtvr. A uamamanuio boouoxhoc cuaufSMt onopaboc nnacrwH 11 
omocBTenbao ocefl 17 Bartu^yioapxx ancucHTOB 19 oGycnoancBO pacnonoxeiiHeM naaoo 9 nam aax u tcu. vto 
reoucrpaneaaic oca csuwerpBH oaKpecuzcKRiiCx aa hkx ooefl 17 oanu^/ioaQix ajTeuearoB 19 Aoiumbi 

-3- 
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oocnaAaTb c reoucrptnocBXUSi ocfoia cnAicrpsni qcsoBOs. 

PalSara ycipoiScTBa DORcn H CTCW aa npiaape paaaanbqpcKB npo^Hiibiibcx Tpy6 apH Haonsasfca buh dobu 
Bapymtsnfi rq;»uenpXDDCTB o6c«viboA Konofoiiii 20 (^bt. L 6. 6) GKaaaaniu. 

npo^HJibinM TpytSu 21 cnycKaicyr Bayrpb o6c«Wiiafl Konoioa>i 20, b imrqiuan Bxnmjfm m pacanquaofT f^o 
cpoxaTHfi HX crcHOK K CTCfKC odc^^^^oA KonoKHbi 20 {^uv. 5) conwa m tm BHyxpcHHcro n^Qsaanmeocoro 

Oarcu c ooMOiiQjio pc3b6tic 3 ycxpoHcrroQ npHoog^^aHHioT k Konoinic Tpy6 5 h cnycaaioT b aunjuaiy. Ilo 
AocnuKCHBH ycTpoOcTOOM eepxBCTo KOKz^ npo^BJiwux TpytS 21 KonoaHy typtajthBta. Tpy6 aauBsuor 
BpanixTb npo o^pnepcucsraoM oo3\^aBsiH ooeeoft mrpyoiac m npoMbma nanocTH Tpjfti ^cpc3 iieaTpviiiabift 
KBBon 2 Eopnyca i xajf^xxrua. B pcsynbrarrc 9Toro BqnoxATue jfjumeasKU y^ucrsH 22 (far. S) 
npo^wuMuos. Tpy6 21 oboqiManHmoi ap OTionioro a repMcruwHuro n|«xaTnii oodi Hapyxaofi nosepiXBOCTH 
iiIx>^ajiUD>ix Tpyti K BflyrpcBBcft QOBepxBocm c6ca^^ux Tpy6 20 (^sr. 6). 

no OKOOTARBB pa3B*jMyewnaHiw KonoKHy dypanfaHijix TpytS 5 c ycipoAcraou nqnBHKajcrr aa cuaacBBfai. 
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Claims lOopuyna BaoCpcTtHHul: 

1. yCTFOACTBO flrW PAaBAnbUOBKK TPVB. 

po o t pu H o ci n KAToporo BUDomoEBu BMjioiinDbie oraocarenLito opa\pi(<iixbBafl och Kopnyca txnoamc yvacrmsu ■ 
ycraBoanenKuc sa txcmpftax c nounn^ oceft na. ooopeboc anacTBBax Banu^ioiqBK ancueam. 
•omviaBiqpecii tcm. «cro mKnoBBbte luiociaK yqi m mi Ha mpyaraoft noacpxaocTg Kopoyca BbonnBCBfai b 

ebmonacBM orspbtTbie c o^^ioro Kofix^ h sKcqetiTpviBo cueo^eBBue K hcm/ nmit. ops »tou mopidae 
nnacTRBu paanuioxeabc b aaaax b xoctko ngrwnw c ocsimb Banu^ynoQix 9ncft4CfrraB. 

2. ycrpoOcTOft no q.1. wnmmsafpeai reu, vn» aa orncpbiroM KOBOjc Koaworo naaa ObonnBca 
AononHKTcnbBbift mo, a kbxjim onopHan xmacTKHa cBa6seBa BuciynoM, pasMcn^cHHbCu b 
AUiuiuiu i«ni.n>u may, npx anrokc ycvpoAcrreii cBafiseao rateoft, oxBarthnvknnpA KOfinyc c oaapmaua 
nnacrmH diai. 
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Drawljag(9) [Mcprcxal: 
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Bud S no8epHi/mo 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to v^hich are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technicai substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expaiision tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the rehability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded. Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. I, Fig. 7 is the section T-F in Fig. I , and Fig. 
7 is the section JlrJl in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. I) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 1 1 ; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 11 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs, 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 11 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tigjit zone of casing string 20 
(Figs, 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against tiie wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end Of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 



I 
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Fig. 3 



I 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



